
Heaps, Indexes and 
Execution Plans

Ramkumar Gopal
Living For SQL Server
Blog:
http://www.sqlservercentral.com/blogs/livingforsqlserver/

http://www.facebook.com/LivingForSqlServer

Blog: http://sql-articles.com/category/cssug/
MailDL : cssug@googlegroups.com
FB : www.facebook.com/groups/cssug/

Chennai SQL Server User Group



Agenda

 Heaps
 B-Trees
 Clustered Indexes
 Non Clustered Indexes
 Execution Plans



What is a Heap?

* A heap is a table without a clustered index. 
* index_id = 0
* SQL Server uses the IAM pages to move through the heap.
* The data pages and the rows within them are not 

in any  specific order and are not linked
* The only logical connection between data pages is the information  

recorded in the IAM pages



Reading records from Heap



B-Tree – This structure helps to find the records quickly 

What is a B-Tree?

In SQL Server

Clustered Index and
Non Clustered Indexes

Are using B-Tree Structure



What is a Clustered Index?
• Index_id = 1
• Records are sorted based on CI Key
• Only one Clustered Index per table
• Root and Intermediate pages have Index keys
• Leaf node have actual data pages
• Carefully choose the CI Key



Reading records from Clustered Index



What is a Non Clustered Index?

• Index_id > 1 and < 249
• Only Index entries in all B-Tree Levels
• Need to refer Heap or Clustered Index to fetch a record (Lookup)

http://technet.microsoft.com/en-us/library/cc917624.aspx



Reading records using Non Clustered Index

Reffering Heap with Non Clustered Index 



Reading records using Non Clustered Index

Reffering Clustered Index with Non Clustered Index 



Sql Server Storage Internals –Index Structure

Table Scan
Clustered Index Seek/Scan

Non Clustered Index Seek/Scan 
with ROWLOOKUP



Sql Server Storage Internals – Indexes

Common Properties of Clustered and Non Clustered Indexes:

1.  Indexes are organized as B-trees. 
2.  Each page in an index B-tree is called an index node. 
3.  The top node of the B-tree is called the root node. 
4.  The bottom level of nodes in the index is called the leaf nodes. 
5.  Any index levels between the root and the leaf nodes are collectively known 
intermediate levels. 
6.  Each index row contains a key value and a pointer to either an intermediate 
page in the B-tree, or a row in the leaf level of the index. 
7.  The pages in each level of the index are linked in a doubly-linked list. 



Sql Server Storage Internals – Clustered Indexes



Sql Server Storage Internals – Reading Clustered Index Root Page

& Demo

Clustered Index Keys



Sql Server Storage Internals – Non Clustered Indexes
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Non Clustered Index Architecture:



Sql Server Storage Internals – Reading Non Clustered Index Root Page

Non Clustered Index Page of Heap



Sql Server Storage Internals – Reading Non Clustered Index Leaf Page

Non Clustered Index Page of  Heap



Non Clustered Index Page  – Referring Cluster index Key

Sql Server Storage Internals – Reading Non Clustered Index
Page



Demo


